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The present invention relates to 3-cyano-2 4 5 ,rin . 

^■Cy.no..,..5,rin„oro-bc„zoy, c,„on,. can be used Tor „ 

™.mf,c,ivc ,ui„olon.ca,boxylic acids frr DP . J °' 

WO 0,.3,O0,, T,.c p„„ .a„. 1 : ^« '"^ = 
■CM and .eads b. a ohTJ,' Tn 

nuoro-benzoyl chloride, which is ,he„ n ■ • 2,4.dichloro-3-cyano.5. 

in Panic„,a, ,he Sand.eyc, lit hT""'' ^ °^ '"'^ - 

large amounts of cyanide also barb ' -'^ The use of such 

-Cion is earned ouHnd Jl; " - 




(I). 



The invention also relates to a process for th. 

-n.o..cHlori.e.,e.lorinationor3-c.an 

y "e -"■S-mnuoro-benzoyl Oiioride. 



Inaddiiion. mvemion also reUes ,o ,he use of 3 

nuoride for ,he syn.hesis of c,uinolones. ^■'=>'»"<'-2.'',5-.rinuoro.bc„zoyl 



The , V „ ,^ ^ ^^^^^^^^^ ^^^^^^ ^ 

2A5-,nn„orc-b.„.„„ nuoride, which suns Tron, 5.n„o,o.,,3-xy,en. (V,„) 

d.n,c.Mbe„«„= (V,,,, WHICH is ,Hc„ ch,oH„„e<, in .Hai„. f_ad L , 

o„ n,o. ,„ i ,,,,HW.n.o„...cH,o™.^^^^^^ 

V , w H . H.a.,.ea Via 2.4-.ch,„...n„o,o.3..cH,o..c.H„ HenLic aci 
V,. wh,ch can be .sCaCed if „cccssa.y. ,„ 2.4.dich,oro.5.flnoro.3.fo™„. 

rr-ra id c7 d"'' """" 

chlond. (H). wh,ch, finally, is subjeccd .o Huorinc/cHlorinc exchange 




CH3 
(VII) 



CHCI, 
(VI) 




CHCI, 



(V) 




(IV) 




(III) 




coci 



(II) 



CN 
(I) 



-» uuoro J-cyano-benzoic acid (IX) which can tw«« u 
into the acid chloride (II). 



CN 

(IV) 



CN 



(ID 



The imennediates of the formulae (imio(viTi, , • 

.i.=wise p^videa b..he invenUon ' ^ 

process described here -""^ °^>-nab.e by ,he 

Chloride. °^ 3-y-°-2.4,5.,rinuoro-benzoy, 



The process according .0 .he i„venUo„ described i„ .ore de.ai, below. 

The ring chlorination of commercially available ? n , , 
2.4-dichloro-S-n„oro., 3 dimerh IK ^-n-'o-^^-xylene (Vlll) ,o give 

'■^-^"""Mbenzene (VII) is carried ou, „si„g chlorine gas. 



Clj/cal 




CI 

CH, 



'3 



(VII) 

2,4.Dich.oro-5.nuoro.,.3-dime.hylbenze„e (V,,, is novel. 

(«., chlonde or aluminium chloride. For example, from 
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a. ,0 ,0.o.V.. preferably f™. o. >„ 2™,%. based on S-nuoro-U-x^lene, a. 



The reacion can be ca™« ou, a, .en,p=ra,„res be,ow roo. ,e„pera,ure or a, s,lgH„v 
5 devated .empera-ure. Preference is ,lven ,o ,e™pera,ures between 0 and 40"C. 

Tbe cMoHnaUon can be ca^ed ou, w,b,u, a dUuen. or in a sui.ab.e iner, dUue., 
P^n uur,, ^^^^ . 

.n hloro , .e,racb,oron,e.hane. , ,2-dicb,oroe.bane or ,,2,4-.ricb,oroben.e„e 
b,o„„a..on can be carried ou. con.inuous,. or ba.cbwise. ,„ a con.inuous process 
w.se o proceed o„„ .o a ,ow conversion because .be cH,or,„a,io„ doe no. .a. 
.ace w,.H eon,p,e.e seiec.ivi., ,n .be ba.cHwise procedure. cbioHne is introduced 
n amoun, up .o approxi.a.ely 0.8,., .i.es, preferably 0.3-0.95 .i„es. .He 
heorcca, an,oun., .be reacion n,ix.ure achieving a solid consistency in .be 
b on„a.,o„ w„bou. diiuen.. ,. i. .avan.a,eous in .bis connec.ion .0 proc 

oniy up .o .b,s „o..,oo.hi.b conversion because .ben .be losses as a resu of 

re,um reeove™, s.ar.,„, .a.enal and n,o„ocb,ori„a.ed compounds .o .be proLs. 

Tbe side cbain cb,oHna.io„ of 2,4.dicb,oro.S.nuoro-,,3.din,e.bylbe„.ene (V„, .o 

25 ! ' "''°"-'-''='''°™™*^'-'-'-''l-<>n,e,by,benzene (VI) ,s 

preferably camedou,wi.bou. a diluen. using chlorine gas. 




CI, 




f 



10 



15 



2,4-Dichloro-5-nuor„.3.dichlo™n,e,hy,.,-,richloro.e.hy,b=„zc„e (VI) is novel, 
op. o„a, ..ad,a.,o„ w,.h a Hgh. source or addl.ion of a eus,o,.arv free-radica, 

;:r: T - naj 

™ or n,ed,u.. or hi.h-pressure n^ercu,. vapour ,an,ps. Sui.ab.e free-rad ca, 
--rs are, for example, ben.„y, peroxide. ai..e«.bu,„ peroxide or 2.. 

200 C. preferably ,00 a„d,80«C,panioularlypreferablybe.wee„ ,20a„d ,70»C. 

IrTcrt"'"" " " """" °"' - ^ 

recess, ,s „.se .o proceed „„,y up . a ,ow conversion because ,be chlorina.ion 

"""'"^ ' — = ~. — ^3 

.rod c.d .„ an amoun, up ,o approximately O.S.,.2 ,imes. preferably 0.95-1 15 
mes e ,beore,ical an^ounr, corresponding ,o .on, 40 .o ... preferably .o. e l 
75 /o. conversion to the desired product. 



on or 



The reaction mixture can be workeH r« 

„ , ,, . "^"^ "P- example, by fractional distillati 

recrystalhzation from a suitable solvent such r 

20 Piv^n ^- •„ ■ • "^'"P'e. methanol. Preference is 



25 



The chlonnated side chains are hydrolvsed 

nyaroiysed using a protic acid, optionally in the 

presence of water. Suitable protic acids are , • ' 

, u ■ ^^•'Is such as. for examnle 

sulphunc acid, hydrochloric acid nr r.h«. i • • example, 

examnle f • ' ' ^^^anic acids such as. for 

example, formic acid, acetic acid or oxalic acid «nH • 

.. , mixtures thereof and with a 
protic solvent such as. for example, water. 
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10 



15 



20 



(VI) 



CHCIj 
(V) 



CHO 
(IV) 



D=pendi„, o„ U,c .ype, co„c=„«io„ and a„o„„, of acid and reacion ,e„,pe„,u. i, 
UV) in one or two steps Because th« . u, 

significantly .ore ,uic../. 4 Z ''''''''''' 
can if the 1 . . ' '""""'-""^^^-^-^'^hloromethylbenzoic acid (V) 

can, If the reaction cond.tions are suitable be isoUt^HH- . 

in a r u . isolated directly and convened to (W) 

»n a further hydrolvsis sten ac f- l "cu lu ^ivj 

ij-uioiysis step. As far as the overall orocesQ 
cvano 9 4 s tr^n u Process of the preparation of 3- 

cyano-2,4,5-tnfluoro-benzoyl fluoride accorH;n„ ♦ .u • 

» according to the invention is concerned it is 

advantageous to carry out the hydrolysis in one step. 

2;4-Dichloro-5-nuoro-3-formyl-ben2oic acid nVA a . 

dich,oro™,Mb.n.olcacld(V,a.„I, ' ' M-dich,o.o.5-„„o.o.3. 

mollen aromat.c compound (VI) or (V) is added Preference i. 
.ven ,o .,oie„, acid M.„re, for ,He reac.ion „i.„re .o regain 

lOOoc. 'emperature is generally from 0 to 



The product can be isolated for eYann.>i» u • . 
2^ fil.ra,ion or ex.rac.ion. ' ' ' ^"^ 

The oxin,e (II.) is prepared from 2.4-dichloro.5.nuoro.3 fo™ , k 

a generally known method. 3.f„™y,.be„zo,c acd (,V, by 



CHO 
(IV) 



NHjOH 




(III) 

2.4.Dich,oro-5-nu„ro.3*hydroxyi.i„o.e,hy,-be„zoic acid ,„„ i. „ovc,. 

If a s.,, orhydroxyla^in. is used. „e „acU„„ is ca^ed „. i„ ,He p.sence of an 

;;-.-o.s„di.,_.:^^^^^^^^^^ 

cnoxide, polassium ien-buloxide, ih» acetates or =«h- 
ammonium, ,Hc carbonate of s dium ' 

carbonates of sodiun, or not """" " '^^"^S- 

.He%.an,in=, . bX: ^ ^^7, T'" " 

' '"""'ya-Ti'ne, N.N-d.methylaniline. N N-dimethvi . • 

(DBU). "nonene (UBN) or diazabicycloimdecene 

The reaction is carried nut in tu^ 

amed out m the presence of a diluent. Suitable diluents are w.r. 

r Vui Tr-- — ^= ^^lii 

Sivco, di.e.b. etber^or ie ^ Tel^^^^^^^^^ ^a............ 
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.er.-bu.ano,, c,ha„«.i„,, propanc-U-diol. e.hoxyc.hano,. .e,hox.e,ha„o., dic.y.ene 
glycol mo„ome.hyl «h=r, di«hyle„e glycol „,o„oe,hyl e,h„; wa,.r. 

The ...pcra.„.c for ,h. reacion can ,c vancd wi.Hin a „,a,iv=,y wide .ange 1. is 
generally chosen ,o be between ,0 and .OO'C, preferably be,„ee„ 20 and 80=C. 

Per mol of formylbenzoic acid (TV) frrw™ i » i - 

w> , ^ ^' ""^ ^ '° equivalents of hydroxylamine 

^1.; are used, and .om 20O .o 2000 preferably .o. 500 ,o ,000 .1, of .„ue„, 
u.ed. Per e<,uiva,e„. of hydroxyla.ine, fron, , .o 5, preferably fron, ,., .o 3 
equivalents Of acid acceptor arc used. 

P~up, .be reacion .l.ure Is acldlned, for example using a mineral acid, and 
Where appropr.a.e, .he produc. is ex.raced usin, a sul.able so,ven. such . fo 
ex.™p,e, me.hy, ,en-bu.y, e.her. or .he so,id is fihered off. 

ir.he reacion of (,V, wi.h hydroxy,an,i„e or a sa,. of hydroxy,a„i„e is ca^ed ou, in 
he presence of fonnic acid, .hen .he reacion produc ob.alned is ,he ni.rile (LX 
Preference ,s given .o using hydroxylamine hydrochloride. 

The reaction can be carried out in ti,» 

wa.=. organic solyen.s and Z IZlZ:;:::::: ^"^' """'^ 
cu. in fron, S.. .o ,8.. s,reng.h aqueous for., acid " ™ " 

The temperature of the reaction can K« • . • 

Scnerallyehosen.obebe.ween :;;o.c: T"'' " 

" 'tna i zu L. preferably between 50 and 1 1 0°C. 

Pernio! of (IV), from 1 to 1.5 equivalents of hvH , 

.00 .o 3000 .1, preferably fro. sOO 00 I :" ?"' 

" lo iiuo ml, of aqueous fomiic acid are used. 

The starting materials can be added in a cc 

-nlng materials can be ini a l ' , , ^" °' 

mu,ally ,„,ro,|„ced and ,he„ healed up ,o ,he reacion 
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.ej.a.u. ,o,«Her. U U, however, also possible ,o inl.ially i„.o..ce ,he 
UV) at ihe reaction temperature. 

-Phun =c,d. can be i„.oduced i„.o ,he a,„eous fo™ic acid and ,he 
yd.o.Wan„ne (sal., o. a soln.ion or ,he Mro.,la.i„e (sa,., in wa.e, . a^ue 
fo™,cac,dca„bem=.eredina.,hereac.ion,en,pera,ure. 

Fo,^ wo*.„p. .e „i„.e , f„„Her dilu.ed „i,H wa,e. and (IX, ,s ni.e.ed of( as 



3-Cyano-2.4-dichloro-5-fluoroben2oic acid ^Y^ ;c 

nn . • u, • converted into benzoyl chloride 

(11) usmg a chlonnating agent as reagent. 

S.i.b.e Chlorinating agents are those agents given below under the reaction 
conditions stated there. reaction 

The preparation of 2.4-dichloro-3-cyano-5-nuoro-benzoy.ch.ondeni)bv r ■ 
ofwaterfrom2.4-dichloro-5-nuoro3A.hvH • • ^""^'"^^'on 

:> ""oro-3-Mhydroxyimmomethyl-ben2oic acid riFT^ u.;,., 
simultaneous conversion of th^ . ,• ^ ^ ^'"^ 





COCI 
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10 



15 



20 



25 



.hiony, ...ortd., sulphuo,, c,„ond=, p.ospHorou. .Hchloride. p,„3p,.,,„, 
P«..acK,„nd= or phcphorou, oxychlorid. ,„d „ix,ur=s .„„eof. Preference is ^iven 
to phosgene or thionyl chloride. 

S ..able d„ue„,s for ,his purpose are organic solve., an acid chloride which is 

Examples of organ. so,ve„,s which n,ay be men.ioned are: aliph.,ic, a,ic,c,ic or 
— hydroca^n, such as, for example, pe,ro,eu„ elHer. hexane. hep.ane 
^Ohexane. „e,K,lcyc,ohexane. benzene. ,ol,.e„e, x.lene or decaUn. Halogena.ed 

hor,d chlor^fonn, .elrachloro.e.hane. dichloroe.hane, .richloroe.hane or 
2-o-M»ne; e.hers. such as die.h, elher, diisop.p, elher, ™e.h.l .-bu, 
e.her .e,hy, -amyl e.her. dioxane, .eirahydrofuran, 1 .2-din,«hoxye,hane .-dielh- 
oxyelhane. die.hylene glycol dimethyl ether or anisole. 

The oxime compound and chlorina.ing agen, can be added i„ .„y order l„ a 
preferred embodiment, the solvent-free r.. „ , ■ ■ ■ 

,,i,s,„ . „ solvent-free reagent ,s initially introduced, and ^ 4- 

ch,oro..„„oro-3-Mhydroxyimi„omethy,-hen.ic acid ,s metered in continuouX 
■n pontons at a ,..e of controllable gas evolution (hydrogen chloride and in son, 
cases other gases such as carbon dioxide or sulphur dioxide,. 

F™. 2 to ,0 mo, of acid chlotide are generally used per mol of compound (,„, „ is 
.0 use a larger excess, pa.cularly when ,l,c acid chlo.de also serves as 



30 



The temperature in the reaction can he v. ^ 

<«^iion can be vaned in a relatively wide nn..P i. ;- 

wise to keep ,i U^uid at a lempcra.urc above 



' ' BEST AVAILABLE COPY 



by means of a pressure-relief device. "craiea 
Tl.. mixmr. can be worked „p. for e,an,p,e. by fraciona, dis.ina.ion. 
The final fluorine/chlorine exchanee i 

nucleophilically using a fluoride 



CN 
(II) 




(1) 



Suitable fluoride sources are Fnr i 

lane. '•"'pnoxide. suiphones. such as sulpho- 



The fluorination can also be carried out in ,k« 

reactions. °' "'^'V^'^ for halex 



plrJ/rir^^^^^^^^ - 3 to .0.0,. 

3.4 to 8 .0,. particularly preferably fro. 3.7 to 6 .0, of Huonde are 
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The fluorination is carried out at elevated temperature Th. 

fro. ,00 ,o 250.C. p.r.„.„ .30 ,„ Zc " " 

Wo*.up c.„. ror example, involve Cis,i„a.ion of ,.e proC,c, under reduced pressure 
or e.,rac.,on using a solvent and subsequent fractional distillation. 

The preparation of 3.cyano-2,4.5..ri„uoro.benz„yl chloride fron, 3-cyano.2,4 5- 
nnuoro-benzoyi fluoHde ffl according to the invention is carried out analosousl. to 

^ZeTT " "-^O- ^-^-'^ wbicH are 

- jhlor,de. .nmethylchlorosilane or di,ne,Hy,dicK,orosilane; or calciu™ chloride, ,n 
e^ch case ,n the presence of catalytic amounts of a Lewis acid, such as. for example 
aluminium chloride or boron trichinHH» <=*ampje. 
acids thentselves. ' " '^"^-^"^"^ <-e.is 

Per mo. Of compound <„, ft„. , ,„ , 

frotn 0.0, to 0. , mo, of Uwis acid are genera,ly used. 

m temperature in the reaction can be vaned wi.Hin a relatively wide range The 

r - - ^0 .o ,50»C wHen silicon chloHdes I 

Lewis acids are used, and at from 120 to 200T wl , ■ 

m t^u to 200 C when calcium chloride is used. 

Work-up is preferably by vacuum dislillation. 
is exlremely surprising that the ring cblorina.ion of 5-nuoro-, ,3.xy,ene ,o „ve . 4 

~ - ictivity,^::: 

.he synthesis sequence according ,„ ,|,e i„ve„,io„ would no. be possible. 
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Example 1 

Preparation of 2.4-dlchloro-5.nuoro-l,3-dime0.ylbenzene 



CH3 



a> solvent.fri.>. 



g of anhydrous iron(m, chloride were introduced into ,24 g of 3 5 d' ,K , 
fluorobenzene, and chlorine was i„,„duced a. ,he ra.e of ' 
The reaction is i ally sli«h.lv ex„,h, ■ / " 

(»mpera,ure increase from 24 to 32=a 
and was maintained below 30°r k« „.-.i ,• ^ 

introduced ,h. • " * ^h'^^- "ad been 

introauced. the mixture solidified. Accordin. i„ r-n 

monochlorinated compound 58 4-/ of H 

compounds had fom ed 1 r 1 h 7 ^"^'^'''"'^""''^ 
--wasear^edoutinTja.::;:^^^^^ ^ - 

In the initial fraction, at 72-74»C/25 mKo, m 

"TO i.J aimethylbenzene passed over. 
Melting range: 64 - 65°C 
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1 kg of 3,5-dim«hyl.nuorobe„ze„e a„d 15 e of anhydrous iro„(,„, chloride were 
.n.roduced i„,o , I of I,2-dichloroe.ha„e. and chlonne was in.roduced a. ,he ra.c of 
.he reacion (abou, 4 h). The reac.ion is ini.ially slighUy exothermic (,e.per,,ure 
.ncrease from 24 ,o 32=C, and was ™i„„i„ed below 30-C by gen.le cooling. A«er 
1200 g of chlorine had been absorbed, according ,o GC analysis, 4% of 
monochlorinated compound, 81.1«/. of desired product and 13 3% of 
superchlorinated compounds had fonned. Afler .he solven, and hydrogen chlonde 
had been dis.illed off. distillation was carried out in a water-Jet vacuum on a column. 

In the initial fraction. 40 g of 2-chloro s n.,rx.-. i t j 

^ ^'°'° ^-""°^°-l>3-d'niethylbenzene were obtained 
Alter a small intermediate fraction 11 1 S o r.r o /i ^- ui 

-''^8 °f 2,4-dichloro-5-fluoro-l,3-dime- 
thylbenzene passed over at 127-128''C/50 mbar. 

Example 2 

2.4.DichIoro-5-nuoro-3.dlch!oromethyl-l-tnchIoromethylben 



zene 




. 90 8 Of 2,4-dichlo,..5.nuoro.,,3-dimethy,benze„e were introduced into a 
Photochlonnation apparatus with chlonne inlet and ou.let for ,he hydrogen chloride 
a scrubber and a light source in the vicinity of the chlorine inle. pipe, and chlorine 
w s metered ,„ at from ,40 to .50-C. After 30 h, 3S50 g of chlorine had been 
■ntroduced. The content of desired ptoduct was 7,.lo/. ,„ 
proportton of Insufnciently chlorinated compounds was .7 7% 



10 



15 
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D na.,o„ „v„ a 60 co,„™ co„«i„i„3 WHson spi„, ,,ve an ini„a, f^cion of 

6 00,2 .ba. 2200 g of 2.4-dich,oro.5.nuoro.3-dicH,oro.c,HyM-.ncH,cro. 
mMhylbenzene having a mclling range of 74-76°C. 

After reco.s,alliza,ion of a sample from me.ha„ol, ,he melUng poin, was 8 , -82»C 
The ,„l,ia, frae,io„ from .his rcae.ion can be rei„,rcduced in.o ,he chlorina.ion wi,h 
s,ar..„g ma,eria, (.555 g). This gave ,377 g of ini.ia. fracion and 2465 g of 
mam fraction with a purity of 97.4%. 

Example ^ 

2.4.Dichloro-S-nuoro-3-formyl-ben2oic acid 




COOH 



. . 70 C, ,300 m, of .5% s,re„g,h sulphuric acid were i„i,ia„y in.roduced in,o a 
.,„e appara,us fi„ed wi.h a gas ouUe, and 500 g of mohcn 2,4.dich,oro-5-nul 

.ho„ wh„e ev„,„..o„ of hydrogen chioHde commenced, Af.er 2 h ever.,, . ng h.d 

.he reacon m.x.ure had coo,ed .o 20-C. i. was discharged o„,o 4 .g of ice and .he 
precipualed soHd was fii.ered off wi.h suclion Th, m 

w,.„ . J ^ • . ^ ^ ""'i 'htn washed wi.h 

water and dned. The vield of 7 J H;„ki c„ 
25 M...- °^2.4-d.chloro-5-nuoro-3-formyl-benzoic acid was 310 g 

Melting range: 172-1 74°C -""B- 

Repetition of the experiment usinc 2390 o nf «.nw- 

acidgavel540o r . ^'"'^ ^ °^ ^'^«'"S niatenal. 7 1 70 ml of sulphuric 

acia gave 1540 g of product (97.8% puriiy). 
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Examnle 4 

2.4-D.ch.oro.S.nu„ro.3.^.hydro«yl„|„„„,e,Hy,.,,„,„i„,„ 




COOH 



80 g of hydroxylammonium chloride in 500 ml of ..^ . 

-i-^ apparatus, and 200 ..or45o/osri ' 
dronwise. ... on.. ^'""^''^ ^roxide solution were added 



dropwise. and 200 g of 2 4 dichi /n 

in..H..... L _ •'•'"''°"-'-""°^°-^-^--y'-^-zoic acid were then 

irring was 

>l.e pH was adjusted lo < 3 bv ih. H ' """"^ ''""^ '""P'"'"". 



J ■'-""oro-j-tomiyl-benzoic aci. 

introduced at 4O-450C. The reaction was slightly exothe • . 

continued for 5 h at 60<»C After th. • '""""-^ 
t eu C. After the mixture had been cooled to 



:^:rr:;r:r;lt\-;^r-"■"■■~ 

!.ydroxyi„,i„o™hy,.b=„.oioa=id. 
Melting range: 190-194*^C 

material gave .50 g of p„duc, (53.4% puri.y). ' 
Exam ple s 

2,4-Dichloro-3-cyano-5-nuoro-benzoyIchIoride 
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10 



15 



20 C. 210 g of s.ar.,„g material were in.roduced a, .he ra,e or hv. 

r:r "'^"^ — • - - - of i r::: 

bo ,„ ™ge fro. ,42.M5"C/,0 ™bar. U9 , of 2..-dicmo..3.cya„o.5.nuoro. 
benzoylchlonde were obtained (con.en, according ,o GC: 98.1./.,. 
Melting range: 73-75°C 

Repetition of this example usine 450 e nf nKoe u 
. , . ^ ^ S phosphorous oxychloride in 200 ml of 

chlorobenzene as chlorinating agent gave from sn a f. 

^ ^ ^ • ^° S of startmg material (80%) 48 e 

of product (89.0% purity) ^ 



3-Cyano-2,4.S-trinuoro-benzoy| nuoride 



20 



25 




COF 



50 g of potassium fluoride were suspended in 1 9n ^. r . 

,u . ''uspenaed m 1 20 ml of tetramethylene sulnhone 

es„„isdriedb,genU.dis,ilH 

■ ^ w„h ,he .xclus,o„ of „ois.„re a. an in.e.a, rempera.ure of ,80=C for P 

'ZT"""' ' A5-.rin„oro-ben.o„ n.I ■ 

the boihng range from 98-100°C/12 mbar. 



I 
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Examnle 7 

3-Cyano.2,4,5-trinuoro-ben2oyI chloride 



COCI 




wuh 1 g of anhydrous aluminium chloride a, 60-65-C and .5 . „r v 

tetrachloride were ,hen added dropwi« a, ,he , r 

. . oropwise at Ihe rate of gas evolulion After ih. 

evduhon or gas a. 65-0 had ceased. .He „i„ure was disUUed under el 
pressure in .he .oiling range fron, nO-n.au n,har, ,3. g of 3-cy3„o- T 
tnnuoro-benzoyi chloride passed over. 



Example « 

3-Cyano-2,4.dlchIoro-5-nuorobenzoicacid 



L If H3NOHHC1 ""n^^^X/COzH 

°^V^c, -^3557-- „XX 

CHO I CI 



CN 



rmic acid 
uoro-3- 



25 



.62 g Of hWroxylamine hydrochloride were in.roduced i„.o 2000 n,, of fo. 
(lechnical-grade. 85% s.renglh). A. 95'c 0^0= r o 

obtained Th. • . immedia.cly 
obta,„ed. The ...ure was .hen s.i,red for 4 hour, a, fron, ,00 .0 105=C (reHux). 
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After ,He Had been cooled .o .00™ .c.p„a,„re. i, was pou.d „„,o wa.er 

Example Q 



10 



15 



3-C,ano.2,4.d,chloro-5.nuorobenzoylchlorld. 



.00 m. Of .Wony, Chloride and 4, of pyridine were i„.oduced in.o a s,l„ed 
ppa™. nued wUH .cerins device and ,as ouUe, lead.s .0 a sc™,ber 1 a L 
"rinl ""^ " --o-^--l.o.,,.o..en.o. !c 

eh.or.de were ob,ained (content according ,0 GC: 98.0%). 
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